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Summary :

I-_'TI'IIS document descrlbes the Helium lcak test and ploof pICSSLlle test for thc QM&FM TTCS
condensei tubes and the QM&FM TTCS condenscr assembly The document mcludes

| plocedme sheetz. to bc ﬁlicd in, dullng testmg

: I No part of this document may be repmduced and/or disclosed, in any form or by any means, without the pnnr wnﬁan periission rJf NER.
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411 Hellum leak test proeedure sheet for 1nd1v1dual TTCS condenser tubes 12, ] _' o
412 - _ Hehum leak test procedure sheet for eondenser assembly (aﬁer brazmg) ‘prior

-:andafterpressuretest RS T TR LT IRRE R O B

Proofpressure test procedure sheets R S e '176:_:; PR
BN Proof pressure test procedure sheet for condenser assembiy (after brazmg)
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1 Scope of the document -

The procedure describes the QM & FM condenser Helium leak test and proof pressure test on :
single condenser tubes and condenser assembly. In the overall manufacture sequence the bold
ind_jcafes the step in which these procedure has to be applicd. In case a brazing manifold test
: '.saimplc has to performed helium leak test and proof pressure test. please refer to “AMSTR-
NLR-PR-002-v.2.0-Condenser tube He leak procedure” and the “addendum: Proof pressure test

- procedure for brazed mamfold samples.”
- Overall QM /FM Cm'ldcnscr Manufacturing sequence

Bend individual tubes

Label tube ' .

He leak test for individual tubes AMSTR-NLR-PR-040"

Cut tubes to éxac_:t length according to the cutting procedure AMSTR-NLR-PR-008-

B

v.2. Q'M/F M condenser He leak &proof pressure test procedure
a. Avoid chips entering the tubes during cutting.
" Clean tubes inside & outside and seal the end: AMSTR NLR-039

Manufactme brazing plates

Manufacture bottom, top plates and strain relieves in AL 2024 T351
Convert to AL 2024 T851  (worksheet by AIDC)
10. Manufacture manifold parts and filters '
t1. Clean manifold pﬂitS and filter AMSTR-NLR-039 (to be approved)
12. Perform nickel plating on tubes side to be brazed according to AMS 24031

5

6 .

7. Apply stop off agent on brazing component AMSTR- -NLR-041
3

9

13. Spot weld condenser tubes to manifold and apply solder around tubes

4. Braze tubes and manifolds AMSTR_NLR-041

15. He leak test on condenser tubing lay-out AMSTR-NLR -040

16. He leak test on manifold test sample AM ‘s‘rI’R-NLR—OM issue 04

V7. Proof pressure test and burst pressure test on manifold test sample up to 2. SMDP=25
o 160 = 400 bar per AMSTR-NLR -004 15504

18. Proof pressure test up to 1.5 MDP = 1.5 * 160 = 240 bar AMSTR-NLR -040

| 19. He leak on condenser tubing lay-out AMSTR-NLR -PR 040
20. He leak on manifold test sample AMSTR-NLR —PR 004 155ue (4

’ i " No part of Hils docurment may ba repraduced and/or disclosed, in any‘.'c}rm or by any means, without the prior wrillen permission of NLR,

AMSTR—NLR—PR—MU-QM-FM_cuﬁdensar He leak&proo press procedures_fssi.doc - Saved: 2008.06.27 $1:00, Prinled: 2008.06.27 11:01
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Sy
U220
23
o4,
s,
26

27.
08,
29, |
30
o _47(to bewntten) e - e N
_;31_1 Perform thermal cycllng test accordmg TTCS SYSU-TEMP 001 ( to be wr1tten) only.r
Qv | | . R
o3
331

lnstall nutplates oh top plate ;

Surface treatment of condenser plates and tube before glurng AMSTR—NLR PR 38 R

Glue the condenser fubes to the base plate AMSTR NLR PR 38

‘Glue the top plate to the bottom plate and glue straln rel1efs AMSTR NLR—PR-_ :

Glue foil heaters on top plate AMSTR NLR- PR 38

'Clean outside tubes, mamfold and condenser plates accordrng to AMSTR—NLR- S
PR.039 (tobeapproved) ' TR e

Apply wrre heater accordlng to AMS TR- NLR PR- 043
Do a rnass check/measurement on the condenser and eondenser bolts '
Fix condenser wrth bolts to transport Jig AMSTR—AIDC PR 023 (to be wntten)

fPerform an outgomg 1nspectlon (v1sual and electrrcal) accordlng to AMSTR NLR PR- _

Apply TS. accordmg to AMSTR-NLR PR—49 ( to be wntten) only for FM
lntegl ate the condenser to radlator accordmg to AMSTR NLR PR~48 ’

ey __}Re'ferences documents

'Trtle' ol : Number. P S Date

o condensm tubes and condenser '

RD-1 | TTCSLeakrate .~ | AMSTR-NLR-TN-046-Issue 1.0 | April 2006
'_RD-?__ -1 Proof pressure test procedure for 'AMSTR-.NLR—P_R-OLlO-rssue Lo June_.ZOO.S_": E
. ' brazedmamfold samples _ S L N e

RD-3 'l ,Hehum feak test procedure EM 'AMS_TRLNL:R.-P_R—GOZ—'i'ss'ue -2.0_. May 2007

assembly

No part of this document méy be re,omdﬁced andior disclosed, in any form or by any means, without the prfor wriitsr_r permission of NLR.

g AMSTR—NLR-ER—Mb—QM-FM condenser He isak&hroof press proceduresn_iss'm_.doc - Saved: 200806 27 11:00, .Pn'nle.d; '2508.033‘2;7 11:0% -
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3 Helium leak and proof pressure test description.

3.1 Helium leak test _ _
~ The vacuum method is the most sensitive leak detection technique. _
" Two sub methods can be dlstmguishcd Only the “Helium outside -vacuum 1n31de” method is

. descrlbed helc

Sprayer

§ Port fd:{!gst
{"hard vacyuar rmrdej '

Figure 1. He leaktest, vacuum method

When this method is applicd the object to be examined for leaks is evacuated and sprayed from
‘the outside with a search gas, helium. The 51de which is placcd under vacuum is connected to
the leak detcctm The gas enters through any leaks present in the object and is detectcd by a |
. sensor comleclcd to the leak test instrument. Quantltatwe overall leak measurements can be
3 perfonncd by covering the test 1tem with a bag and satui ate the inside with heliun. '
Excesswe use of helmm shall be avoided as it w111 increase the detector’ s background detection
level (dECIeaSC its leak tcst sen51t1v1ty) The helium that lcaks, into the tcst item is- momtorcd and
should be less than the required value _ : ' _
State of the art hehum leak rate testers can measure leak rates in the order of I*IO 10 mbar.l/s,
however one should keep in mind that this value is often very difficult to obtain in practical

situations. Very little helium contamination already can disturb the background detection level.

E ’ . No par of this document may be repreduced andior disclosed, i any form or by any means, without the prior written parmission of NLR. .

AMSTR-NLR-FR-040-QM-FM condanser He leak&proof press procedures_isst . doc - Savad: 2008 0627 1100, Printed: 2608.06,27 14:04
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The limit for th1s TTCS component requlred from RD 1 document 1s 1x10 9 mbar }/s

meg to the AIDC equlpment measurmg the He leak m atm cc/s the fo]Iowmg umt conversmn o ;;'_.

B -'canbe used

."1_ at_r_n-cc/_s: 1,03 mbarl/s . e

‘ B -The equlpment nsed of this QM and FM was. changed comparcd to the EM because of the oﬂ:_'_r :
L sealed pump in the 1eak detector for the QM and F M condenser any oil contammatlon needs to-f _T S

:_ be avmded For that’ reason: an 011 free pump (Sce spec ) was used to replace the 01l—se1ed pump o

~in the He leak tester

B :Dry runmng ‘vacuum pump for c[eanlmess - o 01I costs, no oil changes, no. o:l disposal
. Speed 12.5 m3h at 50Hz, 15 m3h'1 at 60Hz (fms 83 CFM, 250 L/Man 250000
CcoemP/min) : o _ .

| Ultimate vacuum <16 X 10"2 mbar _'3 SR

Ideai for all ctean processes ST

f;_DlspIacement (swept volume) : T
CB0Hz o . 15m*ht/ 8.8 f°min”

e0Hz o 18 'rn_3h“1'/§10.-6'f't'3_mih"_i
Peak pumpmg speed LT S e
Cos0Mz 125m3h /73ft3mm
Ce0Hz Q:PM) 15 m*h-1/ 8.8 fPmin-1
Ult:mate vacuum {total pressure) 1, 6 X 10 mbar / 1 x 10 Torr
4..-Inlet connectson R T '.'NWZS
" Outlet connection - NW16. .
.Motor power -~ . - 0.4 kW
_ _Electrlcal supply, 1- phase ) S L
©sO0Hz . .t 2007230V
SB0Hz . 1107115V
'Enc!os'ui-e retind R . 1P44 - ' _
E '_Operatmg temperature range . S5t 400°C/ 41 to 104 °F S
Cowelght. - '25kg/55|bs
. ‘Noise level at u[tamate (at 1 metre) 58 dB(A). -
' '_Vabratlon T e 1.5 mmst
Leak tlghtness (statlc) : 10 ribar 1.7
" No par of this document may be reproduced andror dfscfosed, in any forii or by any means, without the prior written permission of NLR. [ :

. AMSTR-NLR—PR—M’U—QM-FM candanser He leaidpraof p}eiss procedures_iss01.doc - Saved: 2008.06.27 11:00, Pﬁl;lled:'zuu&uﬁ.ZT 1:01
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32 Proof p.ressure_ test

The ploof pressure test wﬂl be performed using a NSU ( Nitrogen service umt) with gas and
hqu;d N2. The pump mslde the NSU is o:l-flcc pump avoiding oil contaminations on the

' condenser tubes while testin

Figure 2. Nif_rogeri service unit available in AIDC facility

Tasi R’f EET
BTN DYFADTg
ALY

e >
A E"STE-H A—] fh}ﬂﬂ qu
| e v e m:
[ e i - rae

; S : :
T weref .} OFTIONN, PILIRA AL MG
57 y 7 XY, ERETOMERS PEREST. - .

T

AT DUGYOMERS ﬂtﬂ"ﬁf
\J—&H -
TR __un

E;I‘? ;xgtw"” ) ai
T N
Figure 3. Schematic of the Nitrogen scrvice unit
, : No part of this dacument niay be repraduced and/or disclosed, in any form 6r by any means, without lie prior wrilen permisgion of NLR. |~ ]

AMSTR-NLR-PR-040-QM-FM coidenssr He leak&proof press procedures fss01.doc - Saved: 2008.06.27 11:00, Frinted‘: 2008.06.27 11.01
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- 4. Helium leak test procedure sheets '.

--The hehum leak test procedure sheets shall be ﬁlled in, and shall aecompany the condenser
dunng it’s lifetime i in order to be able to show the procedure was, followed :
_Each condenser conststs of 7 Ineonel tubes WIth a d1ffe1 ent bendlng lay-out and ﬂnally Wlll

| cons1st of an mtegrated tube system combmmg the tube ends into two mann"olds (one mlet and

R one outlet)

i ' Ner pan‘ of this document may te reproa‘uced and/or disclosed, in any formr or by any means, without the pnor writlen permission of NLR, - J

AMSTR NLR- PR MOOM-FM conderisar He Iaak&pmof press pmeedures |ssD$ doG - Saved: 2008 .06, 2? " 00 F‘rmled 2008.08:; 2? 11:01 o
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